Vascular smooth muscle cell apoptosis in aneurysmal, occlusive, and normal human aortas.
Apoptosis is a physiologic mechanism of cell death that regulates mass and architecture in many tissues. Apoptosis has been described as a feature in human vascular atherosclerosis and large vessel structural integrity. We examined the extent of vascular smooth muscle cell (VSMC) apoptosis in aneurysmal, occlusive, and normal human aortic tissue. Tissue samples of aneurysmal, occlusive, and normal human infrarenal aorta were evaluated. DNA fragmentation detection methods, immunohistochemistry, and DNA electrophoresis determined VSMC density, VSMC apoptosis, and apoptosis markers. Apoptotic cells and VSMC nuclei were counted with the use of computer-generated image analysis. Aortic subtypes were compared statistically by analysis of variance. Seventeen aneurysmal, ten occlusive, and five normal human aortas were evaluated. By alpha(1)-actin immunostaining, VSMC density was least in aneurysmal aortas (271.8 +/- 13.5 cells/high-power field [HPF]) compared with occlusive aorta (278.2 +/- 39.4 cells/HPF) and normal aortas (291.0 +/- 25.4 cells/HPF; P = not significant). Presence of apoptotic VSMCs was demonstrated by terminal deoxynucleotidyl transferase fragment end labeling and propidium iodide nuclear staining. VSMC apoptosis was greatest within aneurysmal aortas with 11.7 +/- 1.5 cells/HPF compared with occlusive aortas with 3.3 +/- 0. 8 cells/HPF (P <.05) and normal aortas with 3.75 +/- 4.6 cells/HPF (P <.05). Significant differences in apoptosis markers, p53 or bcl-2, could not be demonstrated by immunohistochemistry or DNA electrophoresis in aortic subtypes. Apoptosis of VSMCs is increased and VSMC density is decreased within the medial layer of aneurysmal aortic tissue. Structural degeneration of aortic tissue at the cellular level contributes to aneurysmal formation.